1. Introduction {#sec0005}
===============

Solid pseudopapillary neoplasm (Frantz's tumor) is a rare disease, accounting for 0, 2 to 2, 7% of all pancreatic tumors [@bib0005], [@bib0010], [@bib0015], [@bib0020]. Most patients are female within the second or third decade of life with only a small minority concerning children [@bib0005], [@bib0025], [@bib0030].

Frequently they are found incidentally, presenting as a slowly growing abdominal mass with nonspecific symptoms, such as abdominal pain.

Considered to be a low-grade malignant tumor, with an incidence of malignant transformation of around 15%, surgical resection is the treatment of choice with an excellent long-term prognosis [@bib0010], [@bib0035], [@bib0040], [@bib0045].

2. Presentation of case {#sec0010}
=======================

A 17-year-old Caucasian girl, with no relevant past medical or surgical history, presented to our emergency department with vomiting and abdominal pain localized to the right upper quadrant. She denied weight loss or diarrhea and had no jaundice. On physical examination, a mass was present on the right hypochondrial region.

Computed tomography (CT) scan showed the presence of a well-defined tumor arising from de pancreatic head with 14 cm of greater diameter, heterogeneous and with solid and cystic component. In attempt to clarify the diagnosis the patient had a magnetic resonance imaging (MRI) scan confirming this findings and suggesting a solid pseudopapillary neoplasm (SPN) ([Fig 1](#fig0005){ref-type="fig"}, [Fig. 2](#fig0010){ref-type="fig"}).

No evidence was found of pancreatic insufficiency, abnormal liver function, cholestasis or elevated pancreatic enzymes. Tumor markers carcinoembryonic antigen (CEA), carbohydrate antigen (CA19-9), and alpha-fetoprotein (AFP) were all within normal range.

Approximately two weeks later the patient underwent an elective surgery revealing a tick-walled encapsulated mass found in the pancreatic head, without evidence of metastatic disease, and a pylorus-preserving pancreatoduodenectomy was performed ([Fig. 3](#fig0015){ref-type="fig"}, [Fig. 4](#fig0020){ref-type="fig"}). Histopathology showed a well circumscribed tumor with a fibrous pseudocapsule, composed of sheets of polygonal cells with pseudopapillary formations, confirming a SPN with complete resection and no evidence of malignancy. Immunochemistry profile revealed positivity for vimentin, CD-10, progesterone receptor and neuron-specific enolase. Focal positivity was found for α-1 antitrypsin, chromogranin A and estrogen receptor.

Postoperative course was uneventful and no additional therapy was administered. After 5 years of follow-up neither signs of tumor recurrence neither endocrine nor exocrine pancreatic insufficiency are present.

3. Discussion {#sec0015}
=============

Solid pseudopapillary tumor of the pancreas is extremely rare, mostly occurring in young women within the second or third decade of life, and occasionally diagnosed in children. Usually found incidentally on radiologic examination, SPN is most frequently localized in the head or tail of the pancreas [@bib0010]. Extrapancreatic cases have also been reported namely in the retroperitoneum, mesentery and left adrenal gland [@bib0025], [@bib0040], [@bib0050], [@bib0055].

Nonspecific symptoms may be present such as abdominal discomfort or pain (36, 8%) and a palpable abdominal mass is present in 12, 3% [@bib0050]. Symptoms due to compression such as vomiting are a possibility, as reported in our patient [@bib0025]. Bloods tests are usually within normal range and no specific tumor markers are known [@bib0025], [@bib0040].

An accurate diagnosis is crucial hence the importance of the radiologic features [@bib0005]. Other major pancreatic cystic neoplasms should be taken into consideration, such as cystadenocarcinoma or intraductal papillary mucinous neoplasms. SPN appear as a solid well-defined tumor, usually heterogeneous and with solid and cystic component. A pseudocapsule may be present and evidenced by peripheral contrast enhancement [@bib0010], [@bib0015], [@bib0025]. Endoscopic ultrasound (EUS) and endoscopic retrograde cholangiopancreatography (ERCP) can help clarify the diagnosis. Biopsy and fine needle aspiration cytology are controversial and rarely performed [@bib0040].

Described as low malignant potential tumor, surgery is usually indicated with an improved prognosis and overall survival rate of more than 95% [@bib0045], [@bib0060]. Radical resection is commonly performed, namely a pancreatoduodenectomy for pancreatic head tumor and a distal pancreatectomy with or without splenectomy for pancreatic body or tail tumor. Pancreatic parenchyma sparing operations such as local resection or enucleation can be an option if a curative complete resection is achievable [@bib0025], [@bib0045], [@bib0065], [@bib0070]. Despite the possibility of large sizes due to delayed diagnosis, as reported in our case, tumor size has not been shown to be a predictor of resectability [@bib0025], [@bib0065], [@bib0070]. The presence of metastasis or vascular invasion is not a contraindication for surgical resection, with long survival time shown in patients who underwent vascular resection and reconstruction [@bib0040].

On histological evaluation, a typical solid and pseudopapillary structure is present. According to the WHO criteria SPNs are considered malignant in the presence of pancreatic parenchyma, perineural and/or angiovascular invasion, none of which were found in our case [@bib0075]. As previously reported immunochemistry profile may reveal positivity for α-1 antitrypsin (\>90%), vimentin (\>90%), neuron-specific enolase (\>80%), chromogranin A, cytokeratin, synaptophysin, progesterone and estrogen receptors [@bib0040].

There is no relation between the biological behavior and malignant potential of SPN with known clinical factors or histological criteria [@bib0020], [@bib0025], [@bib0055]. Positive immunoreactivity for Ki-67 may predict the malignant potential and poor outcome of SPNs [@bib0080]. Genetic studies are supported by recent reports to better understand the pathogenesis of these tumors [@bib0085].

Follow-up is essential due to the potential of local recurrence and appearance of metastasis, most commonly at the liver, regional lymph nodes, mesentery, omentum and peritoneum [@bib0025], [@bib0050], [@bib0090]. Surgery is still the treatment of choice for these situations, with no clear role for systemic therapy or radiotherapy in case of malignancy, inoperable tumors or relapse [@bib0025], [@bib0065], [@bib0070]. Some authors advocate a possible role of an hormonal treatment due to the expression of estrogen receptors in these tumors [@bib0100].

4. Conclusion {#sec0020}
=============

Solid pseudopapillary tumors of the pancreas are extremely rare and usually have an excellent long-term prognosis after surgical resection. This case report has been written in line with the SCARE criteria [@bib0095].
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![CT scan showed a well-defined pancreatic tumor.](gr1){#fig0005}

![MRI scan showed a heterogeneous pancreatic tumor with solid and cystic component.](gr2){#fig0010}

![Tumor approximately 14 cm in diameter located in the head of the pancreas.](gr3){#fig0015}

![Pancreatoduodenectomy specimen with a macroscopic examination of the tumor.](gr4){#fig0020}
